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shall be returned when no longer required, or upon 
recall by ASTIA to the following address: 

Armed Services Technical Information Agency, Arlington Hall Station 
Arlington 1%, 5tyrginia J9L, 

— . j 
NOTICE; THIS DOCUMENT CONTAINS INFORMATION AFFECTING THE 

NATIONAL DEFENSE OF THE UNITED STATES WITHIN THE MEANING 

OF THE ESPIONAGE LAWS, TITLE 18, U.aC, SECTIONS 793 and 794. 
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ANY MANNER TO AN UNAUTHORIZED PERSON IS :(«;:il:< ED BY LAW. 

•^- • * 



•■ 

SECRET 
HEADQUARTERS 

UNITED STATES CONTINENTAL ARMY COMMAND 
Fort Monroe, Virginia 

ATDEV-S 413.4/26(S)U4 Feb 59) 
24 February 1959 

SUBJECT:   Report of Project Nr TF-958. Countermea.ure. Evaluation 
of Receiver R-695/ALT-6B (U) Evaluation 

TO: Chief of Research and Development 
Department of the Army 
Washington 25, DC 

1. Inclosed is a copy of the Joint Report of US Army Air Defense 
Board and Wright Air Development Center, Project Nr TF-958, subject: 
"Countermeastires Evaluation of Receiver R-695/ALT-6B (U). " 

2. This headquarters concurs in the conclusions of paragraph 7 
of the report. 

3. It is recommended that this report be brought to the attention 
of responsible technical agencies for their information in the design of 
future radar tracking equipment. 

FOR THE COMMANDER: 

1   Incl 
fOver) WILLIAM A. KEIL 

Major, AGC 
Asst Adjutant General 

Special Handling Roquired; Not 
Releasable To Foreign Nalionoli 
Except:    None 
By Au-tharify of Ca USCONARC 

Oat«: 24 Feb 59 

REGRADED UNCLASSIFIED 
WHEN SEPARATED FROM 
CLASSIFIED INCLOSURE 

Copy Nr     22    0/ 4i 
CN:   112277 
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1    Incl 
Joint Rept of USAAD 
Bd U Wright Air Dev 
Cen,  Project Nr 
TF-958,   «ubj as above 

Copies furnished: 
A- 
DCSOPS,  DA 
CofOrd 
CSigO 
CG'« 

US ARADCOM 
USARAL 

Asfoc Dir (Army),   US Nav Tng Device Cen 
Comdt 

USACGSC 
US ARADSCH 
US A A MS 

Pres 
USAAD Bd (WO incl) 
USA Arty Bd 

USCONARC LO 
Pentagon (WO incl) 
Wright Air Dev Cen (WO Incl) 

Marine LO, Hq USCONARC I WO incl) 
CofS,  USAF (WO incl) 
CNO (WO incl) 
Hq,  USMC 
Comdr, 

Air RD Comd 

Dir 
Air Univ Library 
Marine Corps Ldg Force Dev Cen 
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REPORT OF FRQJCCT NR Tr-953 

COUNTERME.'.SURCS EV .L'J>.T|Ofj OF RECEIVER R-S95/- LT-66 (U) 

BSTR/.CT: 
/MJO 

(C) THIS  FINAL RfPORT or TCST CONTAINS AN IVACUATICN ^r THC R-^/ALT- 
6B AUTOMATIC AIROORNC I7ECCIVEH DESIGNED TI INTERCEPT GROUND AND A I ^(DORNE 
5ICNALS, ACTIVATE ANT>   TUNE THE /.N/'/.U-66 JAMMING TRANSMITTER T' THE Pu'.PE« 
rKEQUENCY, TEST DATA WERE OBTAINED FROM THE NIKE ..J. X TIRE CNTROI. SYSTEM, 
TRACKING PORTI -N ONLY.  THE RECEIVE.? WAS EVALUATED IN TEiMS Of ETTECTIVE 
w.NGE AND ACCURACY OF FREQUENCY SET-ON. 

TEST OFFICERS: 

US .'RMY AIR DEFENSE BOARD 
WADC, WCLGL-2 

CAPT C. M. KINOICK 
MR. T, G. CUNNINGHAM 

I. (U) AUTHORITY. 

A. TEST DIRECTIVES. 

(1) LETTER, ATDEV-5 ^j-Vll^C), (23 JUL 5Ö) HEADQUARTERS, 
UNITED STATES CONTINENTAL ARMY COMMAND, 23 JUL 58, SUOJECT: "JOINT EVALUA- 

TION OF RADAR COUNTERMEASURES SET, AIRBORNE JAMMER AN/ALT-^S (U)." 

(2) ECM TESTING CONFERENCE OF 30 OCTODER 1956 BETWEEN ARDC 
AND CONARC 

D. PURPOSE. TO EVALUATE THE FOLLCWING: 

(|) THE EFFECTIVENESS OF THE R-695/ALT-6B RECEIVER AGAINST 
X-DAND TRACKING RADAR. 

(2) THE VULNERAUILITY • F X-OANO TRACKING RADAR TO JAMMING 
AND TO DEVELOP OPERATIONAL TECHNIQUES TO MINIMI2E THESE COUNTERMEASURES. 

2. (U) REFERENCES. 

A. ANNUAL JOINT ELECTRONIC COUNTERMEASURES PLANNING CONFERENCE^ 
HELP AT USCONARC, 29 OCTOBER 1957. 

D. TELEPHONE CONVERSATION BETWEEN LT COL GEMMELL, US ARMY AIR 
DEFENSE BOARD, AND MR. LACO KNIGHT OF WADC, ON 5 MAY I95Ö. 
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3.     (C)     DtscRtPfr'N "r M*.TE»ICL. 

A.     £CM EQUIPMCNT. 

(l)  C HJNTERME/SUPCS T.< AN5M i TT I NC SET AN/'LT-68 IS A  CNTiNUJUS 

N ISE ANP FREQUENCY M^OULATEO, («CM TELY C-NTiJ LLED, AIRUOffllt MAOAfl 

JAMMING SYSTEM TUNAJLE OVEK' A r.JECUENCY RANGE  r 40 TO 10,500 MEGACYCLES. 
EFTECTIVE FREQUENCY C VEfw.CE Of THE EQUIPMENT IS DETE^MINCf) .JY THE tfLSCTlON 

F INTERCHANGEABLE TRANSMITTED G : UPS F R INSTALLATl N IN THE Tr./NSMI TT ING 
SET. EACH TR NSMITTER GR^UP COVERS A SPECIFIC FKEQUENCY RANGE AND CAN ot 
PCRATC9 WITH EITHER of THE TRANSMITTERS. TWELVE OIFFEUENT TRANSMITTER 

C - U?S   ARE USED TO C-VER THESE FREQUENCIES, EACH INCLUDING A TUNAJLE MACMfi- 
TR N '1SCILLAT)R CAPA'JLE CF JAMMING A DIFFEDENT RANGE OF FREQUENCIES.  TH IS 

SCILL..T R HAS ,.N RF POWCR  UTPUT Of 150 WATTS MINIMUM AT ANY P INT IN THE 

F.ifQUrNCY RANGE TF THE  'SCILLATCR.  THE MODULATION AMFLiTUPE IS SUCH THAT 
THE OANOVIOTN  F THE TRANSMITTER SIGNAL IS A MINIMUM  F EIGHT MEGACYCLES. 
THIS BANDWIDTH HAS AT LEAST I00 WATTS CONCENTRATED THEREIN ANC N.T LESS THAN 
EIGHT WATTS IN ANY NE MEGACYCLE PORT I N OF THIS DAMO« THE SYSTEM AS USEO 

IN THESE TESTS IS HESIGNE^ TO JAM X-:ANT DEFENSIVE SEARCH, TRACK AND GUNLAY- 
INC TYPE RADARS WITHIN THE FRT'QUENCY RANGE OF 875O TO 10,5^0 MEGACYCLES. 

(2) M^DES JF OPERATION. THE TRANSMITTING SET /.N//.LT-6B IS 

CAPABLE OF FOUR MODES OF OPERAT I )N. FREQUENCY SWEEP GENERATORS AMO/CR A 

RANDOM NOISE MODULATI N SIGNAL ARE USED IN THE DIFFERENT MODES 
N
F OPERATION. 

(A) SPOT JAMMING. 0 NTINUOUS JAMMING of A SINGLE FRE- 
QUENCY. 

(o) SL^W-SWEEP J.\MMINC . PRCVIDES THE CAPADILITY TO SWEEP 

A DANDWIDTH ADJUSTADLE FROM APPRCXIM„TELY ZERO T THE ENTIRE FREQUENCY RANGE 

OF THE OSCILLATOR TUDE. THE SWEEP RATE IS VARIAL-LE FR'M 2 TO (20 CYCLES PER 
MINUTE. 

(c) FAST-SWEEP JAMMING. PROVILES THE CAPADILITY TO FAST- 

SWEEP ACOUT A CENTER FREQUENCY.  THE DANDWIDTH THAT MAY SE FAST SWEPT WILL 
VARY ACCORDING TO THE FREQUENCY RANGE OF THE OSCILLATuR TUDE USED.  THE X- 

CAND OSCILLATOR THAT WILL DE USED IN THESE TESTS MAY HE FAST SWEPT OVER A 

DANDWIDTH VARIAÜLE FROM APPROXIMATELY 0 TO 200 MEGACYCLES.  THE SWEEP RATE 

IS VARIAOil OVER THE GIVEN DANDWIDTH AT ANY DESIRED RATE FROM 2 TO 20 CYCLES 
PER SECOND. 

(o)  COMDINED-SWEEP JAMMING.  THIS JAMMING MODE USES A 
COMÜINATICM OF SLOW AND FAST SWEEPS DESCRI3ED IN (o) AND (c), AROVE. WHEN 

COPY NP    Jj   or   jjf COPIES 
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coMjiNcr sweep J-.MMING IS Vitut  TMC CCNTE(< rRt^ucwcr is SCLCCTCO ro« SLOW 
SWEEP   J.'.MMINC   AND   THE    ?/..';      f.LIP   JAMMING   SIGNAL   MOIHJLATES   THE   VARYING   SL'W 

SWEEP   FREQUENCY. 

B' />u T OH/» T i c RE c c i'. r R . THE AUTOMATIC RECEIVER EQUIPMENT, WHEN 

EMPLOYED AS P*»T 0? !"!« AN/ÄC'^BJ WILL CONTINUOUSLY MONITOR SIGNALS WlTM- 
IN A PRESET K't'O" O.- ^rrcUCNtlES ANO WILL TURN ON THE TR^NSM ITTI No EQUIP- 
MENT WHEN A MN«iMVS IfOVALi AS DETERMINED BY PRESET CONTROLS AND ANALY- 
SIS CIRCUITS, li RTCtlVE?.   THE AUTOMATIC RECEIVER EOUiPMENT CAN BE SET 
TO RESPOND TC TME RAtTM »JLAR PIGNALS DETERMINED TO BE DANGEROUS TO THE AIR- 
CRAFT MISSION.  A^TER THE TRMSSMITTING EQUIPMENT HAS BEEN TURNED ON, THE 
AUTOMATIC RECEIVcR TCL I PME»."" WILL BRIEFLY DISABLE THE TRANSMITTER AT RANDOM 
TIMES, ANO LOOf, HKR9*iM THC jAMMINS SIGNAL TO DETERMINE I»1 T'4t   V'CTIM SIG- 
NAL IS STILL PRI.c.!.r.-.  WHEN THE VICTIM SIGNAL HAS DISAPPEARED IT WILL TURN 
orr THE TRANSMUTING EQUIPMCNT AND RESUME ITS MONITOR FUNCTIONS. 

^ ptlpMCMCY. EFFECTIVE FREQUENCY COVERAGE OF ."HE AN/ALT-6B IS 

DETERMINED BY SLLtCriON OF MATCHED INTERCHANGEABLE TRANSMITTÜR AND RECEIV- 
ER GROUPS FOR INSTALLATION IN THE BASIC TRANSMITTING AND RECEIVING EQUIP- 
MENT. EACH PAIR OF GROUPS COVER A SPECIFIC FREQUENCY RANGE. TWO RECEIVER 

GROUPS ARE PRESENTLY AVAILABLE ANO HENCE THE MONITOR FUNCTION OF THE AN/ 
ALT-6B AUTOMATIC REC£IVER EQUIPMENT CAN BE USED ONLY IN THESE FREQUENCY 
RANGES.  (S-BAND 2^0^600  MCS.  X-BANO 8750-10,500 MCS. ) 

^ MODES OF RECEIVED OPERATION. TWO MODES OF AUTOMATIC RECEIVER 

OPERATION ARE AVAILABLE^  THE MODE IS SELECTED PRIOR TO TAKE-OFF AND THE 
CONTROLS SET ACCORDINGLY.  THE MODES ARE: 

(l) MODE A. IN THIS MODE A SELECTED RANGE OF ?«eQueNCiES is 
MONITORED ON A 100^ PFJOBABILITY OF INTERCEPT BASIS. THE CENTER OF THE BAND 

MAY BE POSITIONED TO ANY FREQUENCY WITHIN THE TUNING WANGE OF THC RECEIVER 

GROUP. E3ANDWIDTH O
R
 ME MONITORED CHANNEL MAY BE 200 MC, 150 MC, 100 MC OR 

50 MC. A SIGNAL FALLING WITHIN THE SELECTED BANDWIDTH AND DISPLAYING THC 

CHARACTERISTICS DETERMINED TO BE DANGEROUS WILL TURN ON THE TRANSMITTING 
EQUIPMENT. SWEEP RATE, CENTER FREQUENCY AND BANDWIDTH ARE PRCSCT. 

C^J MODE B. IN MODE B ANY BAND OF FRCQUENCIES WITHIN THC 
LIMITS OF THE RECEIVER GROUP WILL OE SCANNED.  ON RECEIVING A SIGNAL HAVING 
THC CHARACTERISTICS DCTCRMINCD TO BC O/NGCROUS, THC RECEIVER WILL STOP 
SCANNING ANO POSITION THC JAMMCR WITHIN £ 20 MC OF THC TARGET SIGNAL.  SWCCP 
'7 AT ES AND BANDWIDTH ARC PRCSCT, 

SIGNAL DISCRIMINATION. 
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(1) SEARCH, ^.-..SED SEARCH AND TüACK. RECEIVER IS SENSITIVE 

TC   SIGNALS   HAVi.'JG   FÜCsc'.^reTlTlcN   rRCQUENCIES    IN   THE   RANGE   Cf   200   TO 
10,000 PPS. 

(?) LJ/CK. PULSED TRACK. RECEIVER IS SENSITIVE TO PULSED 

SIGNALS HAVING I'£P£TTT7ON MTGUENCICS IN THE HANGE 800 TO 10,000 PPS. SYS- 

TEM is iNOPri-r. > c ycr.  C^, NOISI OR PULSED SIGNALS PRF LESS THAN 800 PPS rn 
MORE THAN |Of000 I'«»! . 

(3) CW. RECEIVER IS SENSITIVE TO CW SIGNALS ONLY. AUTOMATIC 

SYSIfcM WILL NoT BE ACTIVATED ON ANY PULSED-TYPE SIGNALS. 

r. TrAH:.Mt7*cn JAMWIW Npotf (ArrER RECEIVER LOCK-ON). 

(!) IA2T SWEEP (RECEIVER MOOES A OR B) 2-20 CPS 
0-200 MC DANDWIOTH 

(2) SLOW SWEEP (RECEIVER MODES A OR B) 2-120 CPM 
O-ruLL BANDWIDTH 

(3) COMBINED SWEEP (RECEIVER MODES A OR B) ANY COMSINATION 

or TAST AND stow SWEEP. 

G. EQUIPMENT INSTALLED IN AIRCRAFT. TWO EACH COUNTERMEASURES 

TRANSMITTING SETS AN/ALT-6B WITH TWO EACH RECEIVERS R-695/ALT-66 WERE IN- 
STALLED IN A C-I3IB TYPE AIRCRAFT. TWO HCRN TYPE ANTENNAS AT-5ÖI/ALT-6B 
WERE INSTALLED IN A RADOME ON THE UNDERSIDE OF THE AIRCRAFT POINTING FOR- 
WARD, TILTED 20 DEGREES D )WN FROM HORIZONTAL.  A SINGLE ANTENNA WAS USED 
FOR TRANSMITTING ANO RECEIVING. 

H. RADAR SUPPORT EQUIPMENT. DETAILED DESCRIPTIONS or THE NIKE 
AJAX SYSTEM CAN BE FOUND IN DEPARTMENT OF THE A.<MY TECHNICAL MANUALS 

9-5000 SERIES. 

k,    (S) BACKGROUND. THE COUNTERMEASURES TRANSMITTING Sir  AN/ALT-66 
IS THE RESULT or A SECOND SOURCE CONTRACT TO IMPROVE THE PERPORM/NCE, OPERA- 
TIONAL CAPABILITY AND PREQUENCY KANGE Of ITS PRECEDENT EQUIPMENT AN/APT-|6. 
THE AN/APT-16 EQUIPMENT WAS DESIGNED AS A SPOT JAMMER TO COVER THE S-BAND 

FREQUENCY ONLY.  THE AN/ALT-6ß EQUIPMENT WILL COVER THE FREQUENCY RANGE FfiOH 
kO   TC 10,500 MEGACYCLES USING PLUG-IN OSCILLATOR.  TH IS EQUIPMENT WILL PRO- 
VIDE FOUR DIFFERENT MOOES OP OPERATION AGAINST EITHER VERTICALLY OR HORIZON- 
TALLY POLARIZED ANTENNAS.  WlTH THE INCREASED SPEED OP AIRCRArT, INCREASE IN 
THE NUMBER OF JAMMING EQUIPMENTS INSTALLED AND THE DECREASE or SPACE AVAIL- 
ABLE FOR AN ECM OPERATOR, IT WAS APPARENT THAT SOME AUTOMATIC DEVICE WAS 
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NCCDEO TO WCRAfl THC JAMMIN'J iTQU IPMENT. Tut RECCIVt^ R-695/ALT-6e IS TMC 

RESULT OF A CONTRACT TO »^CViOE A RECEIVER THAT WOULD SEARCH THE rRE^UENCY 
SRECTfUM, INTERCIRT A VlLT;M llCNAL AND AUTOMAT ICAULY TUNE THE TRANSMITTER 

TO THAT TREQUENCY ANO .,TART JAMMING. 

5,  (S) SUMMARY or ▼!•▼. 

A.  A TOTAL t).7 nVI rLIGHTS WE«E fLOWN, OF WH, CM TWO WSRE CON- 
SI DEREÜ SUCCEC^fü'..  Or TH: iOtAINIIN THrEE, TWO WERE UNSUOCESSrUL BECAUSE 
Of EftRAriC OPT^ATICN Or. TAiLURK Or THE AN, iLT-6B AUTOMATIC EQUIRMENT AND 
ONE BECAUSE OF FAILURE OF THE AIRCRAFT POWER ROD. 

a. THE TCOT WAS CONCI/CTED IN TWO PHASES. PH„SE \I  WAS TO DETER- 

MINE THE OPTIMUM ;-5»'t.F.P RATES AND WIDTHS FO.. THE JAMMER AGAINST THE TRACK 

RADAR SO THAT AN EVALUATION OF THE AUTOMATIC RECEIVER AND THC CO'INTEK- 

COUNTERMtASUHES TECHNIQUES OF THE TRACK RADAR WOULD EE RCALISTtC.  PHASE 
(B WVS THEN CONOUCVfO JSING K\r}AMETERS ESTABLISHED IN PHASE I <• AND DATA RE- 

CORDED IN THE FORM OF AN EVENTS RECORDER TAPE.  OUR ING THIS PHASE ONLY ONE 
MISSION WAS SUCCESSFUL AND THE POWER POD FAILURE NECESSITATED THE RETURN OF 
THE TEST AIRCRAFT TO ITS OASE AND CANCELLATION OF FURTHER TESTING. 

C.  THE TARGET AIRCRAFT, CARRYING THE AN/ALT-OB AUTOMATIC EQUIP- 
MENT, FLEW RADIAL INBOUND COURSES TO THE RADAR SITE AND ALL RUNS WFRE 
STARTED AT A RANGE OF UO,000 YARDS.   IHE TRACK RADAR WAS LIMITED TO A FRE- 

QUENCY RANGE OF 9^00 TO §600 MC AND WAS OPERATED IN BOTH AUTOMATIC AND MAN- 

UAL AIDED TRACKING MODES.  TEST RESULTS INDICATE THAT THE JAMMING AFFECTED 
THE TRACK RADAR IN AUTOMATIC MODE OUT HAD VERY LITTLE EFFECT IN MANUAL 

AIDED MODE.  THE AUTOMATIC RECEIVER WAS TURNED ON AT U0,000 YARDS AND THE 

AVERAGE TIME F0r5 TURN-ON AND ACTIVATION OF THE TRANSMITTER WAS APPROXI- 

MATEL" 5° SECONDS.  THIS WAS AVERAGE TIME WITH A ttMOtl ANTENNA INSTALLA- 
TION. MINIMUM TIME WAS 12 SECONDS AND MAXIMUM TIME 120 SECONDS.  FREQUENCY 

SET-ON ACCURACY OF THE RECEIVER WAS WELL WITHIN THE SPECIFICATION OF £ 20 
MC DURING THE ONE MISSION IN PHASE I A. 

6. (S) DISCUSSION. 

A. CONSIDERABLE DIFFICULTY WITH THE OPERATIONAL RELIABILITY OF 
THE R-695/ALT-6B RECEIVER WAS ENCOUNTERET). AT NO TIME WERE BOTH OF THE 
SYSTEMS OPERATIONAL A.^D CONTRACTOR PERSONNTL DEVOTED A GREAT AMOUNT OF TIME 
TO THE MAINTENANCE OF THE RECEIVER FOR PROPER OPERATIQN. 

B. BECAUSE OF THE AIRCRAFT POWER POD FAILURE AHO PRIOR COMMITMENTS 
OF THE US ARMY A;R DEFENSE BOARD, THE TEST WAS TERMINATED AND NO COUNTER- 
COUNTERMEASUREi' TECHNIQUES WERE INVESTIGATED BY THE GROUND RADAR.  COUNTER- 

COUNTFRMEASURES WERE NOT PERMITTED DURING PHASES I AND II.  THESE WERE TO BE 

INVESTIGATED DURINO A THIRD PHASE WHICH WAS NEVER FLOWN. 
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7. (S) CONCLUSIONS. 

A. THE R-695/ALT-6e RECEIVER OPERATE»; SATISFACTORILY DURING THIS 

"EST   AS   FAR   AS   IT   PRCQREfSPO. 

B. RELIABILITY AND KAINTENANCE öF THE R-695/ALT-6B RECEIVER ARE 

MAJOR   PROBLEMS. 

C,      NO   CONCLUSIONS   CAN   BE   DRAWN   AS   TO   THE   EFTECTIVENES3  OF   THE 
COUNTER-C0UNTERMEA3URE   TECHNIQUES   BECAUSE   THE   TEST   DID   NOT   PROGRESS   TO   THIS 
PHASE, 

6.    (U)    PERSONNEL,    PARTICIPANTS IN THE CONDUCT OF THIS TEST WERE; 

US ARMV AIR DFFENSF BOARD: 

LT COL J. DI GEMMELL 

MAJOR T, E. MARRIOTT 

CAPT C. M, KINOICK  (TEST DIRECTOR) 

WRIGHT AIR DEVELOPMENT CENTER: 
■    -«.    Illll 'WIIW   I     ,   M  .1^1—fcul      1  ||l«   HP fcj^M—l*'»™  iWI    I*       Mil    ■■■■  — 

CAPT ROBERT K. YECK 
T. G. CUNNINGHAM I'TCST DIRECTOR) 

THIS REPORT WAS PREPARED BY CAPT C, M. KIND<CK, US ARMY AIR DEFENSE BOARD, 
CAPT ROSEPT K, YECK AND MS» T. G, CrNNiNGHAM, WRIGHT AIR DEVELOPMENT CENTER. 

30 DEC 
9. (U) REGRADED CONFIDENTIAL   I961. 

7 
T*/. CUMMBB, COL USAF 
Chief, Wenrjons Guidance Laboratniy 
Directorr.to of Laboratory ea 

R.S. S^NGIXR   / 
COLONEL, ARTY 

PRESIDENT 

US ARMY AIR DEFENSE BOARD 

■ 
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